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LAPIDARY HOBBYCRAFTS, INC. 


THE COMPLETELY RUSTPROOF 
MODEL 1-A “GEMLAP” GRINDER AND POLISHER 


MODEL |-A '"GEMLAP” 


Polished Cast Aluminum Body. Deep pan prevents overedge spray and whee 
flooding. 

Three leg mounting for stability cast integral with pan 

‘Compo” oil-retaining porous bronze shaft bearings REQUIRE NO OILING 

Monel metal spindle shaft machined integral with thrust collar 

Monel metal faceting head, shaft 

Monel metal spindle washers machined parallel for true running whee 

Everdur non-corrosive spindle nut 

Diecast balanced 3-step pulleys 

Newly developed polished cast aluminum non-spill air vent type lube dis- 
penser with constant air pressure, visible supply and variable positioner 

All brass drain cock and micro-drip lubricant valve 

Horizontal grinding and polishing for maximum operating visibility 

Each “GEMLAP” machine serially numbered for your protection 

Complete set of material and supplies. 

Assortment of rough gem stones 

Manual on the art of gem making. 


INCLUDED WITH THE 
“GEMLAP” MODEL 1-A 
GRINDER AND 
POLISHER ARE THE 
FOLLOWING 
MATERIALS AND 
SUPPLIES 


1—6” Silicon Carbide 120 
Grit Grinding 
Wheel 

1—6” Tapered Cast Iron 
Lapping Wheel 

6” Hard Felt Buffing 
Wheel 

2—6” Silicon Carbide 180 
Grit Discs 

2—6” Silicon Carbide 320 
Grit Discs. 

2-6” Silicon Carbide 400 
Grit Discs 


l Bottle 600 Grit 
Grinding Compound 
l s0ttle Finish Pol- 





ishing Compound. 


6—Assorted Dop Sticks. 1—Treatise and Manual on the Art of 
1—Stick Dop Cement. Gem Grinding and Polishing, pre- 
1—Three Step Die-Cast Motor Pulley pared for the Amateur Lapidarist 
1—32” V-Belt. 1—Assortment of Rough Gem Stones. 


PRICE COMPLETE, less motor, $37.50 F.O.B. 


LAPIDARY HOBBYCRAFTS, INC. 


1265 WEST 76TH STREET CLEVELAND 2, OHIO 
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CHOICE CRYSTALS 


We aim to stock all the crystal- 
ized types of Minerals, both 
groups and singles, in choicest 
selected quality, from foreign and 
domestic sources. Quality is our 
watchword. Pay a few cents more 
and get the best 
CUT GEMS 

Complete stocks of cut gems, both 
faceted and cabochon, all genuine, 
precious and semi-precious, from 
world-wide sources 

Low overhead, direct importations, 
and our own cutting shops will 


t 

save money for the gem collector, 
and also for the individual who 
wishes a fine ringstone or other 
jewelry. (We also offer complete 
mounting service) 

FLUORESCENT LAMPS 
We are factory agents for the 
MINERALIGHT quartz lamp, and 
carry complete stocks of all types. 
Also the U. V. black bulb, and 
the Glo-Craft Tubular lamp (Long 
wave). Our stocks also include a 
complete linc of fluorescent min- 
erals in large supply Price list 
fre 

32 PAGE CATALOG FREE 

Write today 


V. D. HILL 
COMPLETE GEM & MINERAL 
ESTABLISHMENT 
Route 7, Box 400 — Salem, Ore. 





BURMINCO 


Are You Interested In 


RARE MINERAL SPECIMENS? 
GEM MATERIALS? 

FINE FLUORESCENTS? 
SHOWY CABINET SPECIMENS? 


Some of our recent offerings: 
Morganite Beryl Crystals, 
Famatinite, Melanovanadite, 
Percylite, Hewettite, Codazzite, 
Quisqueite, Stolzite, Topaz, 
Lawsonite, Patronite, Pascoite, 
Cerargyrite, Cornetite, Curtisite, 
Paravauxite, Tennantite, Triplite, 
Fluorescent Calcites, etc. 


Then write for our free, con- 
tinuously up-to-date catalog. 


BURMINCO 


128 S. Encinitas Monrovia, Calif. 


Open 9 A.M. to 9 P.M, Closed Tuesdays 
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JY Will Pay 


these prices for METEORITES, 
lror r stone, or for any speci- 
men of native (natural) TRON 
(not iron ore, but metallic iron) 


Under 5 Ibs. $ 5 to $ 25 
5 to 25 Ibs. 25 to 85 


25 to 50 Ibs. 85 to 160 
S. H. PERRY, Adrian, Mich. 








FOR YOUR GEM AND 
MINERAL NEEDS 


GEM VILLAGE 


Offers Everything 


Lapidary Equipment 
Gem Materials 
Cabinet Specimens 
Mineral Books 


Silver Jewelry 
@ Lapidary Work 


Write for Free Catalog 


The Colorado Gem Co. 


(Gem Village) 
BAYFIELD, COLORADO 


























to 


THE EARTH SCIENCE DIGEST 








MINERALS from CANADA 


LABRADORITE 
“Canada’s Wonder Mineral” 

We always knew Labradorite was a mighty fine cutting material. One 
and a half tons of this material, which has just arrived, is so superior to any 
we have seen or handled, that we are calling it “Canada’s Wonder Mineral.” 

This gorgeous gem material from bleak, desolate Labrador, is unsur- 
passed for opalescence, showing Butterfly Blue, Reddish Gold and Yellow. 

“WHAT THEY THINK OF OUR LABRADORITE” 


Quote That shade of blue is truly beyond description 
Quote “Here is a repeat order for Labradorite, so you know how we liked it. In fact 
we are nuts’ about it (Names of above references on request.) 
WE OFFER LABRADORITE 
Single Ibs., $2.50 per Ib 10 Ibs. or over, $2.35 per Ib 25 lbs. or over, $2.20 per Ib 


(Dealers write for prices on fifty pounds or over.) 


OUR STANDARDS 


Sodalite No. 1 $2.25 per lb Drumheller Wood $1.50 large piece 
Perthite 1.00 per Ib Copper Zinc Ore 1.00 per ib 
. Amazonite 1.50 per lb 
Peristorit 1.00 per lb Wernerite 1.50 per Ib 
Cancrinite 1.00 per Ib (fluorescent) 


All Prices F.O.B Banff, Alta. Include with remittance 20c per lb. to cover postage 


NOTE—Please remit by Money Order (U.S. Postal Notes are not payable in this 
country.) 


LLOYD T. MEWBURN, Lapidist 


BANFF, ALBERTA CANADA 
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m= Use MINERALIGHT 


. . . for pleasure 
.. . for beauty 
.. . for research 





° <5 
. . . for profit sS 

MINERALIGHT literally adds another dimen- t 

sion of untold beauty to mineral and gem col- 

lections . . . enables the scientist to establish Send for 4-page, 4-color cata 

mineral identities quickly and accurately by log and learn how this ultra 

fluorescent color response . .. materially aids violet (black-light) lamp per- 

prospectors and hobbyists in the field to iden- mits fluorescent analysis 

tify many minerals, such at Scheelite, Mer- at home, in the laborat 

cury, Uranium, Zircon, at a glance and in the field’ 


SAVES TIME AND COSTLY ASSAYS 
And MINERALIGHT enables geologists to determine oil content of fres} 
cores and rotary mud on sight! It, literally, has thousands of uses! 16 
MINERALIGHTS in 5 MODELS ... 110 Volt A.C. lamps for laboratory use, 
6 Voit battery lamps for field use 


See your nearest MINERALIGHT dealer or write to: 
ULTRA-VIOLET PRODUCTS, INC. 


5205 Santa Monica Blvd. — Dept. ISD — Los Angeles 27, Calif. 
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SUPER JET BLOW TORCH 


. POR. .: 

Snap in fuel and light. Uses dry fuel in 
tablet form. 

CLEAN... 

NO SMOKE, spilling or carbon. 
SAFE... 





Non explosive and no evaporation. Price Only $1.00 
HEAT... SUPER FUEL 
Over 2000 F. 28 TR an dsvnwannnes 25c 


(2 hour supply) 
Used for blow pipe tests, silver soldering or anything where a hot direct 
flame is needed. 
Send for NEW PRINTED PRICE LIST of “Dependable Lapidary Equipment”. 


Make your plans now to attend “The Worid’s Largest Mineral Convention”, 
July 16-17-18, Long Beach, California 


ORDONS 
GEM & MINERAL SUPPLIES 
Dept. E — 1850 East Pacific Coast Highway Long Beach 6, Calif. 














NOW READY FOR MAILING 
52 Pages 9''x12"" PLUS OUR NEW SPRING SUPPLEMENT OF 20 pages making 72 
large pages. Printed and profusely illustrated. MANY NEW ITEMS OFFERED THAT 
CANNOT BE HAD FROM OTHER SUPPLY FIRMS. MOST COMPLETE CATALOG 
EVER PRINTED. Offers the following 
EQUIPMENT, TOOLS AND MATERIALS FOR GEM CUTTING 
AND ROCK POLISHING. 
JEWELRY METALS, FINDINGS, MOUNTINGS, TOOLS AND 
BOOKS. 
FLUORESCENT LAMPS AND FLUORESCENT MINERALS. 
LAPIDARY SECRETS AND HINTS—ARTICLES ON JEWELRY 
MAKING. 
CUSTOM GEM CUTTING AND JEWELRY MAKING DEPT. 
RARE AND FINE QUALITY CUTTING MATERIALS. 
MINERAL SETS, NEW MODEL H MINERALIGHT, SYNTHETIC 
BOULES 
A NEW LINE OF TWEEZERS, FILES, PLIERS, HILLQUIST 
TRIM SAW, DUPLIGRINDER, HIGHLAND PARK SAW, 
INDIAN DESIGN STAMPS, SPEEDWET SANDING CLOTH, 
BARGAINS IN GRINDING ARBORS, and MANY OTHER 
ITEMS YOU NEED 
SEND 35c in coin or stamps for your copy. 
CALIFORNIA GEM TRAILS — A new Field Guide Book —. JUST OFF THE PRESS 
16 accurate and reliable maps by the author, photos and valuable text A “MUST” 
FOR EVERY GEM COLLECTOR $1.50 Postpaid 


° , 
Grieger S 1633 E. Walnut Street Pasadena 4, California 
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THE FATHER OF CANADIAN GEOLOGY 


The Story of Sir William Logan 
E. J. ALCOCK 





Sir William Edmund Logan 


Sir William Logan was the 
founder and first director of the 
Geological Survey of Canada, but 
he was something more. For the 
27 years of his association with it, 
he, in his own person, practically 
constituted the Survey. During 
that time he built up an organiza- 
tion of enthusiastic assistants, but 
he himself always remained the 
most active worker, the guiding 
spirit, and the one whose passion 
for research and _ accomplish- 
ment inspired all his associates. 
Throughout his lifetime the worth 
of his character and the value of 
his contributions were recognized 
not only in the country he was 
serving but everywhere the sci- 


Nationa] 


Museum of Canada 


ence of geology was pursued, and 
the passing time has not dimmed 
but rather has enhanced his repu- 
tation. Wherever more_ recent 
workers have followed in his foot- 
steps there has been uniform re- 
spect for the conclusions he 
reached and the work he per- 
formed. It is small wonder, there- 
fore, that his name is the most 
p-ized heritage that the Geologi- 
cal Survey possesses. 

William Edmund Logan was 
born in Montreal on April 20, 
1798, of well-tc-do Scotch parents. 
His early education was received 
at an excellent private school in 
that city, where in addition to a 
erounding in the classics he seems 
to have acquired the capacity to 
thrash boys bigger than himself. 
In 1814 he and his brother were 
sent to Scotland to attend Edin- 
burgh High School, and two years 
later his father carried on a plan, 
which he had long been contem- 
plating, of returning to his native 
land to live. Leaving his eldest 
son, James, to carry on the Mon- 
treal business, he brough the rest 
of the family to Edinburgh, and 
soon two other sons, Edmund and 
Henry, joined their brothers at 
the High School. This was a 
famous institution that drew its 
pupils from a wide range of soci- 
ety, noblemen’s sons sitting along- 
side the sons of tradesmen, and it 
numbered among its graduates 
many distinguished men. The 
Logan boys, particularly William, 
all did well in their studies, but 
at this time Wiliam’s heart seems 
to have been set on a commercial 
career, and in 1817 he went up to 
London to enter the counting- 
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house of his uncle, Mr. Hart 
Logan. For the next fourteen 
years the busy metropolis was his 
home; his family continued for a 
time to live in Edinburgh, but in 
1820 his father purchased a small 
estate some twenty miles from 
Edinburgh, near the Avon, and 
Clarkstone, as it was called, be- 
came the scene of many happy 
family reunions. 





This month marks the 150th 
anniversary of the birth of Sir 
William Logan, the father of 
Canadian geology. Sir William was 
one of the really great men of 
geology and therefore the Earth 
Science Digest thought it fitting 
that he be honored in some way 
on this occasion of his birth. We 
take great pleasure in presenting 
this story of his life, written by 
F. J. Alcock, Curator of the Na- 
tional Museum of Canada. This 
story was originally prepared for 
the occasion of the one hundredth 
anniversary of the founding of the 
reological Survey of Canada as 
part of the booklet “A Century in 
the History of the Geological Sur- 
vey of Canada”, and was later 
printed in the Canadian Mining 
Journal. It is reprinted with the 
permission of the author and the 
editor of the Canadian Mining 
Journal. 











Logan’s sojourn in London was 
occupied largely with business, 
but there was time for travel, soci- 
ety, and study. His favorite reading 
was on chemistry, mineralogy, and 
geology, but it was not until after 
he left London that he discovered 
that he wished to make the study 
of these his life work. In 1831 he 
went to Swansea, Wales, to join 
the staff of a copper-smelting 
business in which his uncle had 
invested considerable capital. At 
first his time was employed in the 
office, where he toiled from early 
morning until midnight in order 
to establish a proper system of 


accounts, but eventually he had to 
attend to technical matters in con- 
nection with copper smelting and 
with the mining of coal required 
for the smelting operations. His 
efforts with the second of these 
soon aroused his interest in the 
structure of the local Glamorgan- 
shire coal field. He purchased a 
theodolite, compass, and other in- 
struments and devoted himself to 
the preparation of a detailed geo- 
logical map of the region. The 
work was done with such care and 
thoroughness that when _§ Sir 
Henry De la Beche began his geo- 
logical survey of the region he 
accepted Logan’s offer of his maps 
and adopted them in toto for the 
government survey. During his 
work in Wales, Logan’s fondness 
for geology steadily increased. In 
1837 he was elected a Fellow of 
the Geological Society and in 1840 
he read a paper before that body 
on the origin of coal that was re- 
garded as a most important con- 
tribution to the subject. It has 
been recognized that coal is of 
vegetable origin, but the exact 
manner in which it has accumu- 
lated was in dispute. Some re- 
garded the seams as having been 
deposited in the manner of drift- 
wood in lakes or at the mouths of 
rivers draining wooded country, 
whereas a second school was of 
the opinion that they had grown 
in the manner of peaty swamps. 
Logan’s observations showed that 
beneath the coal seams he had in- 
vestigated there was everywhere 
a layer of clay in which were roots 
of the trees from which the coal 
was produced, and his conclusions 
were that the coal had grown 
in situ. 


During his long stay in Britain, 
Logan never lost his love for his 
native Canada and now that 
geology was his chief interest in 
life he longed to study the rocks 
that he had seen as a boy, and 
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that still remained a virgin field 
for investigation. In 1840 he went 
to Montreal on a visjt, and in the 
following year, before returning 
to Britain, he spent considerable 
time in Nova Scotia and the east- 
ern United States looking over 
geological sections and studying 
in particular the coal measures of 
these fields. At this time the Gov- 
ernment of Canada, which then 
comprised the two _ provinces 
Upper and Lower Canada, now 
Ontario and Quebec, was consider- 
ing a proposal to have a geologi- 
cal survey made of the country; 
and Logan was very desirous to 
undertake the work. His name 
was suggested by friends in Mon- 
treal to the Governor, Sir Charles 
Bagot, and recommendations came 
from Sir Henry De la Beche, Di- 
rector of the Geological Survey of 
Great Britain, and from other 
eminent British geologists, with 
the result that in the spring of 
1842, Logan was offered the ap- 
pointment. He secured, as assist- 
ant, Alexander Murray, a young 
man with naval training, and 
very much interested in geology, 
who subsequently became the Di- 
rector of the Survey of Newfound- 
land, and in 1843 the two began 
field work in Canada, Murray in 
the region between Lake Huron 
and Lake Erie, and Logan in 
Gaspe. 

At that time smal! settlements 
composed chiefly of fishermen 
were scattered along the Gaspe 
coast, but of the interior of the 
peninsula little was known except 
locally to a few lumbermen and 
Indians. There were rumors of 
coal, however, and Logan felt that 
here was an excellent place to 
begin work. Accompanied by a 
helper named Stevens, and an 
Indian, John Basque, he spent his 
first field season examining the 
rocks of the coast from the tower- 
ing cliffs near Cape Rosier, at the 


eastern end of the peninsula, to 
Paspebiac on Chaleur Bay, a dis- 
tance of about 100 miles. Distances 
were measured by pacing along 
the shore while the Indian fol- 
lowed with the canoe and equip- 
ment, occasionally ferrying Logan 
around projecting cliffs or over 
places too deep to wade. In the 
evening camp was pitched, the 
notes of the day were written up, 
survey measurements plotted, 
often by the glare of the camp- 
fire, and then came the well- 
earned rest on a bed of spruce 
boughs. 





Logan’s collecting basket. 


In the following year Logan, 
with a larger party, including 
Murray, mapped the north shore 
of Gaspe and then made an ex- 
ploration across the middle of the 
peninsula. Cap Chat River was 
ascended and surveyed in canoes 
to its headwaters in the moun- 
tains. Adjacent summits were 
climbed, on the highest of which a 
Union Jack was planted, and to 
which Logan’s assistants insisted 
on giving the name Mount Logan. 
Where the stream became too 
small for further travel in canoes, 
these were sent back and the re- 
mainder of the party continued 
southward on foot, Logan keeping 
a pace and compass traverse as he 
went. Eventually southward flow- 
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ing waters were reached at Goa- 
shore Brook, a headwater tribu- 
tary of Cascapedia River. New 
canoes of spruce bark were then 
built and in them the party de- 
scended to Chaleur Bay. Logan’s 
survey, when plotted, tied in al- 
most exactly with the two end 
points as they appeared on the 
admiralty charts. In addition, he 
had secured a geological section 
across the whole peninsula and 
was able to say that, because all 
the rocks were older than those 
that carry coal, no coal deposits 
are present in the peninsula. Since 
Logan’s day much geological ex- 
ploration has been carried out in 
Gaspe, but his work laid the foun- 
dation of our geological knowledge 
and settled the larger problems. 

In the early days of the Survey, 
Logan had many problems other 
than those of geology. He re- 
quired quarters for his specimens 
and for an office, and for this he 
first of all obtained from his 
brother James the use of an “up- 
per chamber’”’ in the latter’s ware- 
house on St. Gabriel Street, but 
early in 1844 he hired a house at 
No. 40 Great St. James Street, 
which served as Museum, office, 
and laboratory. Then, by the end 
of 1844, the £1,500 that the Gov- 
ernment had voted for the work of 
the Survey had all been spent to- 
gether with £800 of Logan’s own 
money. He was requested by the 
Government, however, to prepare 
an estimate of the cost of con- 
tinuing the Survey. This was done 
and a bill was also drawn up and 
submitted for the consideration of 
the members of the Legislature. It 
met with approval and was enac- 
ted on March 17, 1845, providing 
£2,000 a year for 5. years. 
Scarcely, however, had this mat- 
ter been settled when Logan was 
called upon to make an important 
decision. An offer came to go to 
India to take charge of a Geologi- 


cal Survey there. It was very 
tempting but Logan decided that 
he preferred to continue the work 
in which he had become so much 
interested in his own country. 





Close-up view of the old McGill Residence, 
St. Gabriel Street, Montreal. 


In 1846 the Survey’s offices 
were moved to a larger building 
in Little St. James Street that was 
leased from the Natural History 
Society. Here they remained un- 
til 1852 when once more they were 
removed to more commodious 
quarters, the former residence of 
the Honourable Peter McGill, St. 
Gabriel Street, where they re- 
mained for the rest of Logan’s 
regime. In 1850 the vote of money 
for the Survey was renewed for 
another 5 years, and in 1855 a 
Select Committee, appointed to 
inquire into the operation and use- 
fulness of the Geological Survey, 
reccommended that increased fa- 
cilities be provided for the work. 
The result was that a new Act 
was passed affording $20,000 an- 
nually for 5 years and a sum of 
$8,000 for publishing a map and a 
report on the geology of Canada. 

After the expiration of this re- 
newal act supplies of money were 
voted annually until 1864 when 
another act was passed making 
provision for the Survey for an- 
other 5-year period. 

Logan’s troubles over quarters 
and funds did not hamper his field 
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work or his scientific investiga- 
tions. Surveys were carried west- 
ward, up the Ottawa, through 
Lake Timiskaming, and on to 
Lake Superior. Througout this re- 
gion he had to deal with Precam- 
brian rocks, and though he had no 
previous experience in this branch 
of geology his conclusions have 
won the respect of later special- 
ists in this field. Extensive surveys 
were also made in the Eastern 
Townships and other parts of 
Quebec. Detailed topographic 
maps were made to serve as a 
base on which to show the geolog- 
ical information, specimens were 
collected, mineral deposits visited 
and reported upon, and Annual 
Reports of Progress issued. His 
magnum opus, however, is the 
Geology of Canada, 1863, a volume 
of 983 pages in which he reviewed 
and revised all the work of the 
Survey up to that date. Three 
vears later appeared his geological 
map of Canada, showing the geol- 
ogy and geography of southeast- 
rn Canada as far west as Mani- 
toba and as far north as Lakes 
St. John, Timiskaming, Nipigon 
and St. Joseph. 


Still another phase of Logan’s 
activity was his efforts to adver- 
tise Canada’s resources abroad. In 
1851 he took an exhibit of Can- 
adian minerals to London for the 
“Exhibition of the Industry of all 
Nations”. This received very high 
praise and Logan was presented 
with a medal by Prince Albert, 
President of the Committee for 
the Exhibition. He was also at this 
time made a Fellow of the Royal 
Society, the first native Canadian 
elected for work done in Canada. 
In 1855 he showed another exhibit 
at the Paris Exposition, and for 
this he received the Grand Gold 
Medal of Honour and in addition 
he was presented by the Emperor 
Napoleon III with the Cross of 
the Legion of Honor. A greater 


distinction, however, awaited him 
at the hands of his own sovereign. 
Queen Victoria paid a visit to the 
Exhibition and Logan had the 
honor of explaining the Canadian 
exhibit to her. She was impressed 
by his enthusiasm and by his 
charming manner and shortly af- 
ter, on January 29, 1856, she 
knighted him at Windsor Castle. 
About this time, too, he received 
from the Geological Society the 
highest honor in its power to be- 
stow—the Wollaston Medal. La- 
den with all these distinctions Lo- 
gan returned to Montreal to be 
presented by his many friends in 
his home city with a magnificent 
silver fountain with several basins, 
one above another, on which were 
engraved pictures of Carbonifer- 
ous flora, symbolical of his re- 
searches in the coal-bearing rocks. 


Logan had looked forward to 
the time when the activities of 
the Geological Survey would be 
carried both eastward and west- 
ward through British North Amer- 
ica. Especially was he interested 
in reports of the occurence of coal 
in what is now Alberta and Brit- 
ish Columbia. When Confederation 
of the Maritime Provinces with 
Canada came in 1867 and the west- 
ern provinces were added soon 
after, this opportunity to extend 
the work of the Survey became a 
reality. By this time, however, Sir 
William was approaching seventy 
vears of age, and he reluctantly 
appreciated the fact that the ad- 
ded responsibilities of exploring 
this new vast territory required 
the energy of a younger man. Ac- 
cordingly, in 1869, he tendered his 
resignation, which was accepted, 
and A. R. Selwyn became his suc- 
cessor. For the remainder of his 
life Logan continued, however, his 
interest in geology, carrying on 
investigations in that area of 
many problems, the Eastern 
Townships. Part of his time was 
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spent in England and he took oc- 
casion to visit his old friend Mur- 
ray in Newfoundland. The end 
‘ame in 1875 when he was visit- 
ing his sister in Wales, and he was 
laid to rest beside his brother Hart 
at Llechryd. 


(To be concluded in the May issue) 
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The Origin and Accumulation of Petroleum 
W. D. KELLER 


University of Missouri 


“Breathes there a man with soul 
so dead, 

Who never to himself hath said,’ 

Surely there’s oil beneath my 
land? 


With all apologies to poet Scott, 
we think there is “more truth 
than poetry” (again in the vernac- 
ular) in the last line, for who is 
the person who hasn’t done a little 
wishful thinking that he had be- 
neath h‘s surface property a for- 
tune in black gold that would 
make him independent for life. 
Even after a dry hole has been 
drilled most persons think that if 
it had only been bored another 
hundred feet deeper it would have 
been a_ gusher. What is the 
scientific explanation of the oc- 
currence of this miraculous fluid 
which buoys optimism in the in- 
dividual to the top, and for which 
nations today will go to war? Oil 
is where you find it—but earth 
science can save one a lot of fruit- 
less looking. 

Before plunging into the geolog- 
ical facts about oil and gas it may 
be of interest to review the fac- 
tors which led up to the tremend- 
ous petroleum industry of today. 
We start with salt, the common 
table variety. Back in early colo- 
nial days, prior to 1806, the individ- 
uals sprouting our family trees 
liked salt on their wild turkey, 
green corn, and fried potatoes, 
even as do you and I. Salt was a 
scarcer commodity in those days 
than now, and at localities far 
away from the briny sea, many an 


.f A gas flare where the residue of natural 

“ gas is being burned after the gasoline 

has been “‘stripped’’ out of it. Usually this 

gas being burned is “‘sour’’: that is, it con 

tains sulfur. Part of the gasoline plant and 

producing wells under derricks are shown in 
the photo.—Hobbs, New Mexico. 





animal was scared away from a 
salt lick or a salty spring by a lad 
or lassie whose chore it was to 
replenish the family supply of salt, 
and who gathered the saline sea- 
soning where it seeped and rose 
from the ground, Those who made 
a business of supplying salt to the 
trade relied upon the beneficence of 
relied upon the beneficence of 
Mother Nature or else dug pits 
or shallow reservoir wells where 
saline waters (probably connate 
water) emerged at the surface. 
This story of salt will still lead us 
to oil,. although it may be as devi- 
ous as drilling a 10,000 foot well. 

In 1806, two brothers, David and 
Joseph Ruffner, commenced a 
revolutionary operation by drilling, 
(something which had not been 
done before) by means of a steel- 
bitted drill, through surface soil 
and into hard solid rock, at the 
Great Buffalo Lick in West Vir- 
ginia, a weil for the purpose of 
increasing production of salt water 
(and consequently salt) at that 
salt lick. They were successful in 
their first attempt at drilling and 
in producing salt water, but not 
all future drilling by them or by 
competitors was so successful. 

In many of the later wells 
drilled, their production of salt 
water was contaminated, even to 
ruination, by the accompaniment 
of flowing petroleum! How times 
do change, for within considerably 
less than 100 years the “weed be- 
came the crop’, the contaminant 
became the objective. 

Natural Gas 

Natural gas was also hit by wells 
drilled for salt. A quotation from 
an article by Mr. Paul H. Price 
(reference at the end of this arti- 
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cle) includes a human interest 
story on the difficulties of a Cap- 
tain James Wilson who drilled a 
well in 1815 within the present 
limits of Charleston, West Vir- 
ginia. 

“The Captain had not gotten as 
good salt water as he expected; but 
instead of being discouraged, he 
declared in language emphatic, 
that he would have better brine or 
bore the well into Hell. Shortly 
after this the auger struck a cavity 
which gave vent to an immense 
flow of gas and salt water. The 
gas caught fire from a grate near 
at hand, and blazed up with great 
force and brilliancy, much to the 
consternation of the well-borers 
and others. Captain Wilson thought 
it would be reckless tempting of 
providence to go any deeper, and 
ordered the boring stopped.” 

During these times, natural gas 
was usually allowed to blow to the 
air but occasionally was utilized to 
furnish light and heat. In one 
occurrence the rising “gas lifted 
salt water, 1,000 feet from the bot- 
tom of the well, forced it a mile or 
more through pipes, to a salt fur- 
nace, raised it into a reservoir, 
boiled it in the furnace, and 
lighted the premises at night.” 
Other occurrences became “burn- 
ing springs’’. 

Another quotation about the 
well described above illustrates the 
general lack of knowledge in 1843 
about natural gas. The well 
roared so loudly after drilling that 
it could be heard under favorable 
conditions for several miles. 

“While this well was blowing, it 
was the custom of the stage driv- 
ers, as they passed down by it, to 
stop and let their passengers take 
a look at the novel and wonderful 
display. On one occasion, a profes- 
sor from Harvard College was one 
of the stage passengers, and, being 
a man of investigating and experi- 


menting turn of mind, he went as 
near the well as he could get for 
the gas and spray of the falling 
water, and lighted a match to see 
if the gas would burn. Instantly 
the whole atmosphere was ablaze, 
the Professor’s hair and eyebrows 
singed, and his clothes afire. The 
well-frame and engine-house also 
took fire, and were much damaged. 
The professor, who had jumped 
into the river to save himself from 
the fire, crawled out, and back to 
the stage as best he could, and 
went on to Charleston, where he 
took to bed, and sent for a doctor 
to dress his burns. 

“Colonel Dickinson, one of the 
owners of the well, hearing of the 
burning of his engine-house and 
well-frame, sent for his man of 
affairs, Colonel Woodyard, and 
ordered him to follow the unknown 
stage passenger to town, get a war- 
rant, have him arrested and pun- 
ished for wilfully and wantonly 
burning his property,—“unless you 
find that the fellow is a natural 
damned fool, and didn’t know any 
better.” Arriving at Charleston, 
Woodyard went to the room of the 
burnt Professor at the hotel, find- 
ing him in bed, his face and hands 
blistered, and in a sorry plight 
generally. He proceeded to state 
in very plain terms the object 
of his visit, at which the Pro- 
fessor seemed greatly worried and 
alarmed, not knowing the extent of 
this additional impending trouble, 
which his folly had brought upon 
him, Before he had expressed him- 
self in words, however, Woodyard 
proceeded to deliver, verbatim, and 
with great emphasis, the codicil to 
Dickinson’s instructions. The Pro- 
fessor, notwithstanding his physi- 
cal pain and mental alarm, seemed 
to take in the ludicrousness of the 
whole case, and with an effort to 
smile through his blisters, replied 
that it seemed a pretty hard alter- 
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native, but under the circum- 
stances, he felt it his duty to con- 
fess under the last clause, and 
escape. “Well,” said Woodyard, “if 
this is your decision, my duty is 
ended, and I bid you good morn- 
ing.” 
Petroleum As Medicine, 
Kerosene, Gasoline 

The petroleum which was an in- 
cidental by-product of salt water 
wells in the early 19th century was 
sold, without being refined, as a 
liniment, and also as a general 
panacea for most ills by those less 
scrupulous, also occasionally as a 
lubricant and fuel, but more com- 
monly as a substitute for whale oil 
in lamps. With the increase of 
man’s desire for the bright lights 
came the refining of petroleum to 
produce kerosene, long a mainstay 
as the most widely used illumi- 
nating fluid. 

But a serious problem arose in 
the refining process of kerosene. 
Abundant gasoline, for which there 
was little use, came off the re- 
finer’s stills ahead of the kerosene. 
If it were run into the streams it 
became a fire and explosion haz- 
ard, and also killed the fish—that 
must not be done! Consequently, as 
much of it was run into the kero- 
sene as the traffic would stand. To 
protect the innocent consumer 
from being furnished over-active, 
explosive kerosene it was neces- 
sary that kerosene inspectors be 
authorized whose duty it was to 
pass only good kerosene which was 
relatively free from gasoline. We 
suppose the idea of inspection was 
to keep the octane sufficiently low 
in the kerosene. A change came 
with the growth of the automobile 
industry and then the difficulty was 
to keep the kerosene out of the 
gasoline, and the salt water out of 
the oil wells. 


The Geology of Petroleum 
Petroleum (rock oil: petra rock, 


oleum oil) is recovered from favor- 
able geological structures such as 
anticlines, faults, salt domes, and 
reservoir (stratigraphic) traps in 
which the oil is “pooled”. It is a 
long trail back to the source of the 
oil from the casing head so we will 
start directly at the beginning. 
Petroleum contains certain chemi- 
cal compounds which the chemist 
finds in derivatives of living organ- 
isms and it is therefore concluded 
that most of the petroleum finds its 
primitive origin in some living mat- 
ter, either plant or animal. Some 
oils are presumed to be mainly 
plant derived, others from animals, 
but unquestioned tests for differen- 
tiating them have not been discov- 
ered. Most petroleum probably 
came from small, even microscopic- 
sized organisms which lived and 
thrived in great abundance in 
geologically ancient oceans. The 
oceans today are the homes of 
countless tiny floating and drifting 
plants and animals which would 
aggregate into almost unbelieve- 
able tons and cubic miles-if they 
could be assembled and measured. 
Such organic material settled or 
was carried down by clays to the 
ocean floor in astounding quanti- 
ties in the geological past. Much of 
it underwent chemical changes 
which released black carbon par- 
ticles which colored shales and 
other sedimentary rocks black and 
gray, but in other occurrences the 
chemical change was to petroleum. 
Chemists today have synthesized 
in their laboratories petroliferous 
fractions from organic matter. In 
the wide laboratory and chemical 
factory of Mother Nature, millions 
of years were available for the syn- 
thesis, and abundant clay catalysts, 
radioactive minerals, high pres- 
sures, adequate fluids, bacteria, 
and variable rock temperatures 
contributed their parts in the pro- 
cess which made the oil which is 
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Cross-section of a petroleum-bearing 
anticline. 

so eagerly sought today. There is 
little doubt that the same process 
is going on today but the short 
span of time we have had for con- 
firming the idea has been inade- 
quate to round out the story com- 
pletely. 

Suffice it to say that the petroli- 
ferous products were generated in 
the sedimentary rocks, usually 
clayey, which were saturated with 
water entrapped in them during 
their deposition and consolidation. 
Usually in nature a porous sand- 
stone or limestone, or rarely a 
fractured igneous rock, was near 
enough that the oil migrated from 
the clayey source-rock to the 
reservoir-rock of larger pores, 
aided in movement by rock pres- 
sure, water drive, and capillary 
action between the different rock 
materials. Ideally, the oil moved 
to a porous and permeable “‘sand”’ 
formation which also was sealed, 
capped, or covered by an imper- 
meable formation that held down 
the valuable oil. But the develop- 














Cross-section of a salt dome, showing the 
oecurrence of oil in the flanking sandstone. 
ment of the richest type of pool 
has still not been arrived at. A 
favorable structure for the concen- 
tration and accumulation of the oil 
which was. distributed widely 
through the “‘sand”’ is necessary to 
provide a pool which will feed long- 
lived gushers. 

The classic type of structure for 
which oil geologists have searched 
for years is a dome, an anticlinal 
structure in all cross-sections cut 
through it. Here the gas concen- 
trates at the top, next is oil, and 
finally water stands below, in the 
order of their increasing densities. 
Gas is dissolved in both oil and 
water, and indeed, all three are 
present and mixed in each zone. 
When a well is drilled into the oil 
saturated zone the pressure of the 
gas above, and the water below, 
may drive the oil out with sufficient 
force to gush above the surface of 
the ground. If the gas is not bled 
directly out of the reservoir but 
allowed to drive out oil, which is 
also made lighter by the dissolved 
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An anticline which is producing oil. The derricks are in the center of the structure, half of 
which is shown. Note the sedimentary beds which are dipping away on all sides from the center. 
Lander oil field near Lander, Wyoming. 


gas, increased recovery of oil is 
possible. Sound production prac- 
tice attempts to recover a maxi- 
mum of the oily treasure but this 
can be achieved only by the co- 
operation of all parties drilling and 
producing from the structure or 
pool. Wells which are drilled near 
the outer edge of the oil zone are 
reached first by water encroaching 
up the dipping reservoir rock and 
are abandoned after they “make 
too much water’. Eventually, all 
wells on a structure cease to flow 
and are pumped, later they deliver 
water, and finally the pool is 
abandoned. 

Despite the popularity of anti- 
clinal structure not all oil produc- 
tion comes from it. Beds of rock 
which were bent up along faults, 
around the edge of salt domes, or 
at unconformities have furnished 
their full share of oil and gas. Old 
buried sand-bars of rivers, sand 
beaches and bars from along lake 
or ocean shores, and isolated por- 
tions of relatively higher porosity 
in the various rocks have been im- 
portant producers of oil. 

The essentials for the origin and 
accumulation of petroleum are a 
source environment or rock, a 


reservoir rock, a confining cap 
rock, and a favorable structural 
condition in which collection or 
accumulation can occur. With 
these essentials met, the geologist 
goes out in search for the pool. 


Prospecting for Oil and Gas 

Perhaps the geologist first looks 
for an anticline or dome by observ- 
ing the surface rock outcrops. For 
several decades this technic was 
the one principally (almost solely) 
used. Faults, as well as folds, 
shown by surface geology might 
lead the prospector to an oil pool. 
But after all of the potentially pro- 
ductive surface geology has been 
mapped the area must be “‘x-rayed” 
deeper to find what the rocks do 
beneath the visible surface. Struc- 
tures hidden and buried beneath 
featureless surface rocks, or be- 
neath even misleading formations 
which are separated by an uncon- 
formity from the structures, are 
“looked for’’ by intensive geologi- 
cal studies and interpretations, or 
by geophysical exploration. 


Amazing discoveries have been 
made by both methods but the 
latter is more easily outlined in a 
brief review as this article is. One 
geophysical technic is the search 
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for a geological deviation (struc- 
ture) of the rocks by the very 
delicate measurement of the pull 
of gravity in an area which is 
underlain by a non-uniform dis- 
tribution of rocks. If a heavy 
(denser, higher specific gravity) 
bed or plug of rocks rises toward 
the surface (but may not be vis- 
ible) it will exert a stronger pull 
of gravity on a gravity meter 
above it than will the surrounding 
rocks. Hence the geophysicist or 
geologist measures above it during 
a survey an anomalous value for 
the gravity, and from such deter- 
minations interprets the occur- 
rence of a geological condition be- 
neath which may produce oil. 

Another technic utilizes the 
anomalous magnetic forces present 
over some areas as against others 
to interpret the structure. During 
World War II an air-borne magne- 
tometer was constructed which 
measured and recorded variations 
in the earth’s magnetic pull when 
the instrument was flown at a high 
speed over the area to be explored. 
Incidentally, this apparatus also 
detected hidden and submerged 
enemy submarines. 

A technic which has pointed to 
many barrels of oil is seismic, or 
artificial earthquake prospecting. 
A group of delicate seismographs 
which measure weak earth tremors 
are distributed around a “shot 
point” where a light charge of 
explosive buried a few feet beneath 
the surface is set off. Vibration 
waves from the explosion travel 
downward to the various beds of 
rock and are reflected from them 
like light from mirrors of varying 
efficiency to the seismographs. By 
determining the position of the 
“reflecting’’ beds of rock from the 
seismograph data the underlying 
geologic, and possibly oil produc- 
ing, structure is interpreted. A 
variation of this method is to 


measure the refracted instead of 
the reflected wave. 

Other geophysical technics uti- 
lize electrical currents or measures 
of radioactivity (atomic  break- 
down). The analogy to x-raying 
the earth is good, but it should be 
noted, however, that none of these 
technics registers petroleum or na- 
tural gas themselves; they help 
only to find geological structures. 


After all of these years of pros- 
pecting the field is still wide open 
for the present day earth scientist 
or hobbyist to find oil beneath his 
own land by a method that locates 
the oil itself! Power and luck to 
you! 


Reference, “The evolution of geologic 
thought in prospecting for oil and 
natural gas”, by Paul H. Price, Bulletin 
of the American Association of Petro- 
leum Geologists, April, 1947. 


CORRECTION 


“The Art of Diamond Cutting’, 
by George R. Kaplan, which was 
published in the January Earth 
Science Digest, originally appeared 
in the July 1947 issue of The Lap- 
idary Journal. 
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GEOLOGY AND THE MICROSCOPE 


(Second of a Series) 


Apparatus and Collections 


JEROME M. EISENBERG 


The microscope plays an impor- 
tant part in determinative mineral- 
ogy and geology, and should sup- 
plement ordinary chemical analy- 
sis and physical identification. An 
accurate qualitative determination 
of the chemical composition of a 
mineral can be obtained by means 
of spot and slide tests. Among the 
physical properties readily observ- 
able are color, streak, cleavage, 
fracture, inclusions, zonal growths, 
transparency, luster, refractive 
index, and crystal faces and inter- 
facial angles. The typical chemical 
and physical properties of minerals 
and rocks will be discussed in 
future articles. These microscopi- 
cal observations are especially use- 
ful in the identification of tiny 
grains and crystals. 





Hand magnifiers. Doublet and Triplet, show- 
ing sectional views of each. 
Courtesy of American Optical Co 


A limited amount of apparatus 
is needed for the majority of tests. 
All the above mentioned physical 
properties may be observed with 
an ordinary hand magnifier or ele- 
mentary microscope. Most of the 
work is done with low magnifica- 
tions, usually between 10 and 75 
times, rarely exceeding 150. Table 
magnifiers and even hand magni- 
fiers such as those illustrated above 
can be substituted for the micro- 
scope for these observations, and 





The Polarizing Microscope. 
Courtesy of American Optical Co. 
for chemical spot and slide tests. 

The polarizing microscope is es- 
sential for any advanced work and 
for highly accurate determinations. 
With polarized light, one can de- 
termine whether a mineral is iso- 
tropic or anisotropic; measure 
extinction angles and dispersion; 
observe pleochroism and interfer- 
ence colors; etc. Until recently, due 
to the high cost of such a micro- 
scope, relatively few amateurs 
were able to afford this study; 
however one may now obtain 
polarizing microscopes, designed 
especially for the amateur, for as 
little as $30. 

The stereoscopic microscope, af- 
fording a three-dimensional view, 
is widely used in the fields of 
geology, and is excellent as a 
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The Stereoscopic Microscope. " 
Courtesy of American Optical Co. 


means of studying microscopic 
crystals and other specimens. 

Practically all of the known 
mineral species have definite in- 
dices of refraction; that is, a ray of 
light entering the mineral, a denser 
medium than the air, is bent, or 
refracted, each specie having its 
own individual refractive values. 
Rarely do two minerals have the 
same refractive indices. By placing 
the unknown mineral in liquids of 
known indices, its refractive index 
is readily determined. These im- 
mersion media can be purchased in 
series or individually in applicator 
vials. For highly accurate work, 
the refractometer is used. By the 
use of tables, the refractive index 
may be obtained directly from the 
reading on the instrument. It is 
limited to professional use because 
of its expense. * 

The microscope lamp is either 
fitted under the substage of the 
microscope or placed in front of the 
mirror or the stage. A good Jamp 
may be obtained for as little as 
$3.00. 


en ee 


Other apparatus necessary for 
microscopic study are microscope 
slides, cover glasses, lens paper, 
forceps, a “camel’s hair’’ brush, 
and Canada balsam, which is used 
for mounting the specimens. A 
stage or ocular micrometer is help- 
ful in measuring the size of the 
individual grains or crystals. 

The identification of specimens 
is not the only use to which the 
collector and amateur geologist 
puts the microscope. Many fasci- 
nating collections intended solely 
for observation under the micro- 
scope or hand lens have been 
formed, A large number of mineral 
collectors have extensive collec- 
tions of micro-mounts, specimens 
which may be appreciated only by 
microscopical means, mainly crys- 
tals. Thin sections of rocks, micro- 
fossils such as foraminifera, radio- 
laria, pollen grains, and _ spores, 
mineral inclusions and cavities, and 
sands are only a few examples. 
The writer has a collection of 
micro-mounts of isometric crystals, 
both single and in groups, and a 





The Spencer Abbe Refractometer. 
Courtesy of American Optical Co 
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series of cross-sections of varved pene 3 
clay, clay composed of layers of 


different thickness and composi- Dp Oo LY 
tion, illustrating its annual deposi- | 
tion. The light-colored layers of 


clay were deposited during the | 
summer, and the dark-colored lay- 


ers, richer in organic material, 


were deposited during the winter. RS | 
By counting these thin layers, it is GRINDE | 
possible to tell the age of the de- 

posit. The enterprising collector $15.95 


(Wheels Not Included) 


can start many other types of col- 
lections illustrating the fascinating 
processes of nature. 





SAGENITE AGATE 
Finest grade large or small sliced sagen- 
ite Many other gems and cutting ma- 
terials. Ring mountings, jewelry, jewelry 
findings, tools. Fine cutting and repair- 
ing. Orders postpaid. Let us put you 
n our mailing list ; 

GORDON BOWSER 


Lapidary _ 
119 Beebee St., San Luis Obispo, Calif. MODEL D-12 
%x17% inch spindle 
14%%4x8 inch wheel capacity 
Extra Precision ball bearings... 
NEW. NEW. NEWS! Double sealed and lubricated 


for bearing life. 









, 
ol 
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BLUE DENDRITIC AGATE. V-belt and multi-step pulley. 
Definitely blue colored agate with Selection drive, below or rear... 
showy small black pyrolusite Heavy walled safety housing. 


sprays. Called plume agate by 


many, this looks like black THE ROCKHOUNDS’ 


branches of cedar “% to 1 inch 
] T 7 
each in size imbedded in best grade BEST BL y 


agate. Price, $1.25 lb. postpaid. 


‘ 
GEM MOSS JASPER. Polishes Model D-12 ..... $15.95 


into rich browns, tans, yellows, Equipped for wet grinding. 
Price, $1.25 Ib. postpaid. Model D 12WS . .$17.50 
GEM SLICE GRAB. Gem slabs. Shipping weight 14 Ibs. 
oe peas, claret wet Oe Heavy Duty Grinder 


You may order as many pounds as Model D-3 ern. $29.95 
you wish. $3.00 Ib. postpaid. 1” Dia. x 22%” spindle 
a. 4 ae 72 >>) 
VIOLET L. LUOMA, Mg 2” x 12” wheel capacity. 


Shipping weight 20 Ibs. 


Literature Available 


POLY PRODUCTS 


2032 EAST WALNUT 
PASADENA 8 CALIFORNIA 


ONLY 
THE 
BEST HENRY L. LUOMA, 
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| THE COLLECTOR ! 


a << a ae ee ee eee eee! 


This section of the Earth Science Digest is devoted to the collector of 
minerals, fossils, and rocks. Notes on collecting, collections, localities, 
etc., will be welcomed. Please address all correspondence to The Col- 
lector, c/o The Earth Science Digest, Revere, Mass. 


A FOSSIL FIND IN ITALY 
ANTHONY THURSTON 


In April of 1945, the 34th Divi- 
sion, of which I was a member, 
returned from the mountain war 
of the Appenines and rested about 
15 miles north of the city of Flor- 
ence. We pitched our tents in a 
valley which had interested me 
several months before, when we 
were dodging some very accurate 
shots from a German “88”, At 
that time, of course, I could not 
satisfy my geological curiosity, but 
when our rest period started, I 
began a series of walks in various 
directions, It was apparent from a 
nearby hillside that at one time a 
lake had occupied the valley. A 
small stream emerged from a nar- 
row, rocky gorge in the mountains, 
leveled off, meandered sluggishly 
to another range, then quickened 
its pace again and plunged into a 
narrow exit. Terraces were faintly 
visible in many places but to the 
west a prominent shelf of sediment 
stood some fifty feet above the 
main valley floor. It was this bench 
which caught my eye, for I could 
see a large pile of black talus and a 
mine entrance. 

At the first opportunity, I made 
a trip to this region and found the 
talus to be lignite coal. I collected 
several pieces which, although 
rather friable, showed clearly the 
growth rings of a tree. The mine 
entrance itself was blocked a few 
feet inside, but recent attempts 
had been made to sink a vertical 


shaft nearby. This was full of 
water, but the pile of clay and 
organic material beside it proved 
interesting, for I found several deli- 
cate cones which, although clearly 
visible, crumbled at the first touch. 

Having found nothing worth 
collecting at the mine, I set out 
to investigate the brush-covered 
slopes of the terrace. Several ero- 
sion gullies had been formed, and 
it was in one of these that I found 
lignite in place. Several firm sec- 
tions of fossil wood with the tex- 
ture of the bark clearly visible 
were sticking out of the clay. I 
collected several pieces from six to 
twelve inches long, then continued 
up through the wash. Then, I saw 
the end of a bone, just below a thin 
layer of coal. I had visioned find- 
ing leaves, cones, or perhaps fresh 
water mollusks, but never a bone. 





Bison bone from the Pleistocene lignite beds 
about 15 miles north of Florence, Italy. 
Photo by Anthony Thurston 
I worked rapidly, trying to exer- 
cise care, but had the fossil bone 


THE EARTH SCIENCE DIGEST 23 





been fragile it would surely have 
been ruined. My luck held out, 
however, and soon the bone came 
free — intact. I hardly took time 
to examine my find, but searched 
far additional pieces, which were 
just not to be found. I dug about 
the original site for several feet, 
but even this drew a complete 
blank. 

When I returned to my tent, I 
washed the bone and packed it up 


PIEDMONTITE 


Piedmontite, the deep red mineral 
closely related to epidote, can be 
collected in abundance, but in 
small aggregates, from the rhyo- 
lite exposed in quarries near Anna- 
polis, Missouri. Annapolis is on a 
hard surfaced road, Missouri State 
Highway No. 49, about 100 miles 
south of St. Louis. 

The quarries were opened near 
the top of a rhyolite porphyry 
knob almost due south of the town, 
across the headwaters of the St. 
Francis River. An old quarry road, 
now impassable, leads up to the 
abandoned paving block quarries. 

The piedmontite occurs in small 
needles which radiate in incom- 
plete circles and in tufts and nests 
which occupy cavities and open 
joint surfaces in the rhyolite. Asso- 





NINE FLUORESCENT 
MINERALS - SIZE 2” PLUS 
IN COMPARTMENT BOX 


“Exclusive With Us” 


$2.00 - Postage Prepaid 


ECKERT MINERAL 
RESEARCH 
112 East Main Street 


Florence, Colorado 





ad 
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with several pieces of the wood for 
shipment home to the U. S. A. 

Later examination added a little 
more information. The formation 
proved to be Pleistocene, according 
to a geological map of the region. 
The bone is about 10 inches long 
and about 1™% inches wide, rather 
heavy, dark brown and solid, with 
the finest details clearly visible. It 
has finally been identified as that 
of a bison. 


FROM MISSOURI 


ciated minerals are notably scanty. 
Epidotization, producing the com- 
mon green epidote in the porphyry, 
is very common throughout the 
igneous southeastern Missouri area, 
Small bodies of manganese ore 
have been found cutting the por- 
phyry a number of miles north of 
Annapolis. At the Annapolis local- 
ity, manganese-bearing solutions 
apparently permeated the rock at 
a period which favored epidotiza- 
tion, and piedmontite, identical 
with epidote in chemical composi- 
tion except for the substitution of 
manganese for iron, resulted. 
Collectors have not been re- 
stricted from taking specimens 
from this occurrence. 
—Prof. W. D. Keller, 
University of Missouri 





COLORFUL SPECIMENS 


ARIZONA: Chrysocolla, not gem, but 
colorful cabinet pieces. 50c to $2.00 


NEW HAMPSHIRE: Actinolite, dark 
dark green xlline groups, 2”x3” to 
5”x7”. 75c to $4.50. 


NEW YORK: Irridescent Garnets in 
Wollastonite. 50c to $2.00. Amphi- 
bole, var. Hexagonite, deep purple 


xlline pieces, 1”x2” to 4”x9”. 50c to 
$7.00. 

DOGTOOTH XL. Calcite clusters. 
50c to $4.50 


Postage Extra 


MARYANN KASEY 


Box 230 Prescott, Ariz. 
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RECOMMENDED READING 


The Earth Science Digest has 
selected the following articles 
from current periodicals as recom- 
mended reading. 


PHYSICAL GEOLOGY 

“The Rift Valleys of Africa’. 
G. F. S. Hills. American Jour- 
nal of Science, Vol. 246, No. 3 
(March 1948), 171-181. 


HISTORICAL GEOLOGY 

“Correlation of the Mississippian 
Formations of North America’’. 
Mississippian Subcommittee, J. 
Marvin Weller, Chairman. 
Bulletin of the Geological Soci- 
ety of America, Vol. 59, No. 2 
(February 1948), 91-196. 


“Long Distance Correlation of 
Boulder Clays”. D. F. W. 
Baden-Powell. Nature, Vol. 161, 
No. 4086 (February 21, 1948), 
287-288. 


PETROLEUM GEOLOGY 

“Discovery of an Oil Field’. 
Paul D. Foote. Proceedings of 
the American Philosophical 
Society, Vol. 92, No. 1 (March 
8, 1948), 15-25. 

“In Search of Arabia’s Past’. 
Peter Bruce Cornwall. The 
National Geographic Monthly, 





MINERAL NOTES AND 


NEWS 
Devoted to the study of minerals and 
the activities of Mineral Societies. The 
Official Journal of The California Fed- 
eration of Mineralogical Societies 
Subscriptions $1.00 a year; single 


copies, 10c. Special reduction to So- 
ciety Members. Ad rates on applica 
tion 


Paul VanderEike, Editor 
Route 5, Box 177 
BAKERSFIELD CALIFORNIA 
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Vol. 93, No. 4 (April 1948), 
493-522. (Sand dunes are also 
discussed. ) 


ECONOMIC GEOLOGY 

“Georgia Gold Area  Reactiv- 
ated”. John E. Kelly. Mining 
World, Vol. 10, No. 2 (Febru- 
ary 1948), 20-22. 


PETROLOGY 


“A Preface to the Classification 

of Sedimentary Rocks”. F. J. 
Pettijohn. The Journal of Geol- 
ogy, Vol. 56, No. 2 (March 
1948), 112-117. 


“A Classification of Sediment- 
ary Rocks’. Robert R. Shrock. 
The Journal of Geology, Vol. 
56, No. 2 (March 1948), 118- 
129. 


“The Megascopic Study and 
Field Classification of Sediment- 
ary Rocks”. The Journal of 
Geology, Vol. 56, No. 2 (March 
1948), 130-165. 


METEORITES 

“American Meteorite Museum”’. 
H. H. Nininger. Sky and Tele- 
scope, Vol. 7, No. 6 (April 
1948), 151-152. 





AUSTRALIAN OPAL 
The cutting of Australian Opal is our 
specialty. We have cabochons ranging ir 


quality from $0.50 to $5.00 per carat 
Small pieces of rough Opal, good for 
specimens, some for cutting, $0.60, $1.20 


$2.40, tax included 


ACE LAPIDARY CO. 
P.O. Box 67 Jamaica, New York 








BARGAIN FOR $1.00 POSTPAID 
A gf yus slice of each 
AGATE OB BSIDIAN TURRITELLA 
JASPER PETRIFIED WOOD 
Wyoming Limbs, slices 25 


E. CAILLAND 
3642 Gardenia Ave. Long Beach 7, Calif. 
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SELECTED MINERAL SPECIMENS 
FOR THE COLLECTOR 


ANDALUSITE, var. Chiastolite. Massachusetts. Large slab, 
about 6”12”x1!.”. One side varnished. Shows cross- 
sections of over 200 crystals, illustiating internal tesse- 


NN SCN oon oc % cake nd eens oe nee ove ee 
APATITE, var. Manganapatite. Maine. Fluoresc ent. 

2 » gir ree Pre eet Le es 1.00 
ATACAMITE. Chile. About 2”x3! ‘ec were > a 
BINDHEIMITE. Nevada. Massive. Abo ut 2 ‘x4’ ‘xls 1.00 
CERUSSITE. Scotland. Small xls on matrix. About 

Pe Oe es ak eo ae pute ate 2 5 een 1.50 
COPPER. Mic mee. Rough plate about 3 lo”x74” (14% oz.) LW 


ERYTHRITE. S. Ameri ica. With seo ef chioeathiie. 
About 116”x2”x1l. ay heey 1.00 


FLUORITE. Ohio. Brown, ‘xlled. W ith celestite in limestone. 


peeeeenen’. Ae Bie mee | «cx «06 unanae deck es 4.00 
GYPSUM, var. Selenite. California. Transp arent xl cleav- 

age. Would make a nice paperweight. 2”x4”x2” high . 1.00 
HUEBNERITE. Nevada. Masses in quartz. About 3”’x4” .. 1.00 
LECHATELIERITE. North Carolina. Natural occurring 

fused silica. Fused from sand by action of lightning 

Ree. 56°: See. Ee gs ws oc we eee 1.00 
NEPHELITE, var. Elaeolite. Arkansas. About 2'%”x4”.. 1.00 
PYRARGYRITE. Mexico. Mass about °4”x114” on matrix 

 & ‘p,m rr arr o te SSC FD 5.00 
PYRARGYRITE. Mexico. Small masses in rock. About 

ST TE. 5s © «© valine wa Seccad eked pele Ds ee 3.00 
PYROLUSITE. Nova Scotia. Crystallized. About 3”’x4', 2.50 
QUARTZ, var. Rose Quartz. Maine. About 3”x4”’x2” ..... 1.00 
SAMARSKITE. North Carolina. Solid mass. 2”x3”. 

ee 3.00 
SMITHSONITE. Missouri. Yellow, botryoidal. About 

2” x31” Le akeenvaw eee nc caueaene tee 1.00 
STANNITE. England. “Masses with chalcopyrite, in quartz. 

cy, «¢ eee rr ee So eee 4.00 


STILBITE. Nova Scotia. Flesh-colored, xlled. About 2”x3” 1.00 
SUSSEXITE. N. J. Coating willemite, franklinite, calcite. 
(Back polished). Fluorescent. About 114”x2!4”x1”... 1.50 
TOURMALINE. Maine. Green, xlline, in pegmatite. About 
gp oe)  —_—__ errr reer oer SO 1.00 
ZINCITE. N. J. Solid piece about 2”x3” in calcite. About 
3”x4”"x2” vepet sae ee be 60 0's’ a-all enee 4.00 
Minimum order, $5.00 Transportation is extra. 


Mineral Enterprises 


3 SCHOOL STREET BOSTON, MASS. 
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Your Invitation to the 


First 


National Convention 
of the 


American Federation of 
Mineralogical Societies 


June 13, 14, 15, 16 


Denver, Colorado 
1948 


At this Convention and Fair will gather for the first 
time the earth science hobbyists of every State and 
Canada. An elaborate 4-day program will be followed 
by professionally conducted field trips to noted 
localities. 
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Headquarters. The entire convention facilities of the Shirley-Savoy Hotel, 
over 14,000 square feet of exhibit and meeting space. The Lincoln Room, 
with stage, balcony, and lounge, is the Main Exhibit Hall. The Centennial 
t00m, completely air conditioned, is the Fluorescence Room. The Colorado 
Room, acoustically treated, is the Lapidary Room. 


Program. Each of the 5 Divisions of the Federation will have an educa- 
tional program of demonstrations, symposia, films, and talks by speakers of 
national reputation. Divisions are Geology, Mineralogy, Paleontology, Gems 
and Lapidary, Dealers and Publications. The editors of every popular maga- 
zine in these fields will be present. 


Exhibits. The leading dealers in minerals and earth science materials are 
reserving tables to show the latest in specimens and equipment. (Apply to 
M. F. Wasson, 637 U. S. National Bank Bldg., Denver 2) Club displays are 
open to earth science societies and their members on a noncommercial basis. 
Tables and standardized enclosed lighted glass cases are available to show 
your personal collection. (Apply to Ress Philips, 1001 Pearl, Denver 3) Space 
in the Fluorescence and Lapidary Rooms are also open to both dealers and 
noncommercial exhibitors. 


Housing. Hotel, motor court, and trailer park accommodations guaranteed 
through the Housing Committee. Packages of forms are being sent to all or- 
ganizations. (Write to Mrs. James B. Greenfield, Housing Chairman, 519 
17th Street, Denver 2). 


Banquet. Outdoor barbecue and Western entertainment, Red Rocks Park, 
June 15. Main banquet, Empire Room, June 16. Special luncheon for North- 


west Federation, June 14; California Federation, June 15; Midwest Federation, 
June 16 


Special Events. Practical demonstrations of gem cutting and jewelry 
making by lapidary schools. Many valuable prizes donated by dealers without 
solicitation, will be awarded free at drawings. An auction will be held on 
closing day. A special train will leave Chicago on the Rock Island June 12. 
A number of groups, including the Geological Society of Minnesota are coming 
in organized caravans. A national dealers association will be formed at the 
convention. 


Field Trips. Four elaborately scheduled field trips will leave Denver in 
different directions on June 17, terminating beyond the borders of Colorado. 
Combine intensive collecting in major localities under expert guidance with 
scenic and recreational opportunities. 


Complete Registration Fee, 25 cents 


For further information, write: 
RICHARD M. PEARL, Convention Chairman, 


Colorado College, Colorado Springs, Colo. 
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WITH THE CLUBS 


MONTEREY BAY 
MINERAL SOCIETY 


The First Annual Mineral and Gem 
Show of the Monterey Bay Mineral So- 
ciety was held February 28-29, 1948, in 
the Y.M.C.A. Building at Salinas, Cali- 
fornia. 

The Society was organized two years 
ago as a Y.M.C.A. sponsored society with 
charter members from Monterey, San 
Benito, and Santa Cruz Counties, Cal 
fornia It now has a regular meeting 
attendance of from 75 to 100 person 
The Society also sponsors nine Junio 
Clubs of “Pebble Pups” with = ap- 
proximately 550 member Meetings are 
held the Second Monday of each month 
at 7:30 p. m. at the Salinas Y.M.C.A 
New members may join at any time and 
visitors are always welcome 


JUNIOR 
MINERAL EXCHANGE 


rhe first national meeting of the Jun- 
ior Mineral Exchange will be held at 
the American Federation of Mineralog- 
ical Societies Convention in Denver, 
Colorado, on June 14, 1948 The place: 
the Blue Spruce Room. The time: 1:00 
P. M Non-members are invited to at- 
tend. Although the regular membership 
is open to collectors 13 to 17 years ol 
age, there is a Senior Membership for 
older collectors. 

Members wishing to take part in the 
exhibit sponsored by the club should 
send a list with the description of thei! 
choicest specimens to the editor of the 
club Bulletin by May 15 so that a rep- 
resentative exhibit may be formed 
Tyke Meissner, 1080 So. Gilpin, Denver 
9, Colorado, will be in charge of the 
meeting and exhibit. 

The Junior Mineral Exchange is a na- 
tional organization wit} nearly 100 
members representing 28 States 
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GEORGIA 
MINERAL SOCIETY 


The first meeting of the Gemological 
Section was held on Monday, February 
23, 1948, and got off to a fine start under 
the able leadership of Mr. E. E. Joachim, 
Chairman Several outstanding collec- 
tions of cut and polished gems were on 
exhibit and more than four hundred 
gems were shown, including some rare 
and valuable pieces 


A field trip to the famous collecting 
area of Troupe County (near LaGrange, 
Georgia) was held on Saturday, Fet 
ruary 28, 1948. The trip was led by D 
A. S. Furcron, President of the Society 
and Mr Sam Caudle of LaGrange, 
Georgia. Mr. Caudle was a most gra- 
cious host, and neglected his business to 
conduct the party over the county to 
the best areas for collecting Among 
the minerals collected were rose quartz 
beryl, chromite, garnierite, and tourn 
line. Sixteen members were present, t 
inclement weather of the day before and 
the threatening weather at leaving t 
being responsible for the small at 
tendance 





On Monday evening, March 1, 1948, 
the Society met in the Civil Engineerin 
Building of the Georgia School of Tech- 
nology Dr. Horace G Richards, As- 
sociate Curator of Geology and Pale- 
ontology of the Academy of Natural 
Sciences of Philadelphia, spoke on ‘“] 
Colorado Delta”, illustrating his talk 
with Kodachrome slides Dr. Richards 
outlined the history of the Colorado 
tiver from 1907 to the present time with 
emphasis on the international com 
plications arising from the diversion 
the waters from their natural cours: 
without regard to the geology of the 
area. Four new members were w 
comed into the Society 


ALBUQUERQUE GEM AND 
MINERAL CLUB 


At the February meeting of tthe Albu- 
querque Gem and Mineral Club, Mr. 
William Parker gave a talk on his first 
visit to the Bingham Mine District of 
Utah in 1889. The Club had an annual 
display at the State Fair in conjunction 
with the New Mexico Bureau of Mines 
and Mineral Resources. 


THE EARTH SCIENCE DIGEST 29 








DONA ANA COUNTY 


ROCKHOUND CLUB 
This is now the official name of the ) 

recently organized mineral club in New 

Mexico. The name was adopted at the 

second regular meeting of the club, ed 

which was held on Friday, February 13, 

1948. Edwin Archer spoke on “The at 
we ge 


Hardness of Minerals’, and Ruth A. 
Perkins gave a talk on “Gems.” Co1n- 

Attention Rock Collectors Everywhere! 
Let's make a date to meet at the 


mittees were appointed for the arrange- 
ment and management of field trips 

A SPECIAL OFFER! KEN-DOR ROCK ROOST 
To 419 So. Franklin St. 
Modesto, Calif. 


VISITORS ARE ALWAYS WELCOME 
We buy, sell or trade mineral specimens 











Universiiies and High Schools 
Reprints of articles which have 
appeared in The Earth Science 
Digest are now available 30 MINERAL SPECIMENS 
Prices upon application FROM ARIZONA - $3.00 


(500 copies minimum order) 








Named and boxed F. O. B. Phoenix, 
. — ° Arizons Cash with order. 

The Earth Science Digest rizona. Ca 

REVERE, MASS. L. E. BAGG 


Box 782 Peoria, Arizona 

















SPECIMENS FROM THE BAD LANDS 
REGION OF SOUTH DAKOTA 


Hexagon Sand Calcite Crystals. The finest I have ever seen. Not 
weathered. They are groups of clean cut hexagon crystals taken 
from the moist sand 3 to 4 ft. deep. You will be delighted to have 
some of this unique formation in your collection. 


Groups from ' Ib, to 35 Ibs. each at $1.00 per Ib. 


Bad Lands Geodes. Sometimes called Indian Rattle Stones. 
About 10 Geodes weigh 1 Ib. at $1.00 per Ib. 


Bad Lands Chalcedony. Fine specimens. Takes a good polish. 
Something different. At 50e per Ib. 


Bad Lands Petrified Wood. Takes a good polish. 
At 50¢e per Ib. 


No order less than $3.00. Transportation paid on all orders. 


CHARLES PREHEIM 


FREEMAN, SOUTH DAKOTA 
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THE DIRECTORY 


ARIZONA 


L. E. BAGG, Arizona mineral 
mens. Box 782, Peoria. 


speci- 


CALIFORNIA 


HEALD-ROBINSON. Geologic 
scenic color slides. 2202 
Anita Avenue, Altadena. 


and 
N. Santa 


MRS, E. CAILLAND. Gem 
material. Mineral specimens. 
Gerdenia Avenue, Long Beach. 


cutting 
3642 


THE SILVER MINE. Lapidary equip- 
ment and supplies. Books. Minera- 
lights. 908 N. Ave 54, Los Angeles 


- 
BURMINCO. Mineral specimens. Gem 


COLORADO 
THE GEM EXCHANGE. Gem cutting 


material and _ supplies. Mineral! 
specimens. Books, magazines. Bay- 
field. 

ECKERT MINERAL RESEARCH. 
Mineral specimens. Fluorescent 
minerals. 112 East Main Street. 


Florence 


NEW HAMPSHIRE 


KARL A. SAHLSTEN. 
of-print books supplied. 
collectors. Plaistow. 


Rare and out- 
Books for 


NEW YORK 











materials. Fluorescents. 128 South 
Encinitas, Monrovia. ACE LAPIDARY COMPANY. Cutters 
of fine gems. Specializing in opals. 
POLY PRODUCTS. Poly § grinders. P, O. Box 67, Jamaica. 
Rockhound Saw Arbors. 406 S 
Chester Ct. 1C, Pasadena. 
WYOMING 
S-T GEM AND MINERAL SHOP. 
Lapidary equipment and supplies. MORGAN’S JADE SHOP. Jade deal- 
Cutting material. 6924 Foothill ers. Cut and polished stones. P. O. 
Bivd., Tujunga Box 654, Lander 
| TIGER - EYE 
Finest quality rough just imported from 
Africa. Excellent for cabochon cutting at 
$5.00 per pound 
ROUGH AUSTRALIAN OPAL 
Greenish cutting material specially priced 
at $20.00 per ounce 
LAWRENCE GEM CO. 
P. O. Box 1396 MILWAUKEE, WIS. 











Minerals and Gems 


When you are in Watsonville, stop i: 
and see our display. We have on hand 
a fine collection of mineral specimens 


stones, and cutting and polishing ma- 
terial 
(Mail orders promptly filled) 


A. L. JARVIS 
t. 2, Box 350 
WATSONVILLE, CALIFORNIA 











CLOCKS-WATCHES 


REPAIRED 


Factory-trained men, moderate 
prices, work guorenteed, insured 
Send for FREE mailer ond booklet on 
watch core 


GRAMERCY WATCH REPAIR SERVICE 
3651 BROADWAY NEW YORK 31.N Y 
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CLASSIFIED ADVERTISEMENTS 


Rate 6c per word. 


Minimum advertisement $1.50. 








MINERALS 


25 GENUINE OZARKS, 2%" specimens, in- 
cluding blue, brown, and rose-green chalce- 
donies, red jasper, banded and mottled flints 
all for cutting and polishing. Also quartz 
crystals and fossils. Sent postpaid for $2.00. 
John Jennings, Eureka Springs, Arkansas. 


BEAUTIFUL AGATIZED WOOD from North 
Dakota. Assorted colors two pounds for $1.00. 
(Please include 30c postage). L. Manning, 
Hettinger, North Dakota. 


EDEN VALLEY PETRIFIED WOOD—Limb 
sections % to 7 inches in diameter with agate 
markings. Cane (rare) shows leaf markings 
and designs. Fern Fronds, Blackwood, Palm- 
wood, Opalized wood in several colors. Algae, 
black and brown. ED SASS AND JOHN 
HENDRESCHKE, FARSON, WYOMING. 


NEVADA MINERAL SPECIMENS. Three 
sizes small (about 1 inch)—l5c, medium 
(about 1% inches) 25c, LARGE (about 
2x3 inches) 35« Sizes will depend on 


supply and character of mineral. Everything 
absolutely guaranteed or money cheerfully 
refunded Ask for your choice of Bornite, 
Barite, Calcite, Gypsum, Steatite (talc), Sele- 
nite, Petrified Wood (several varieties), Sul- 
fur, Alum, Perlite, Pumice, Rhyolite and 
Wonderstone, Opalite, Quartz, Limestone, 
Marble, Onyx, Travertine, Ores of Manganese, 
Lead, Silver, Copper, or Gold ALSO some 
stones for cutting, such as Agate, Petrified 
Wood, Jasper, Variscite, Opal, Chalcedony 
Obsidian, Onyx, Wonderstone a generous 


sample, 50c each kind Write for pound 
prices. Also write for prices on larger sized 
specimens or minerals not in above list 
Prices F.O.B postage or express extra 


MRS. MARYPHYLLIS FOREMAN, BOX 178, 
GOLDFIELD, NEVADA. 


The Famous Herkimer County “Diamonds” 
are becoming very scarce. 10 Doubly- 
terminated Have right and left hand crys- 
tals; also many types of inclusions, etc Send 
for list. W. J. Hollister, R. M., Little Falls, 
New York. 


BOOKS and MAGAZINES 


LAUCK’S NEW PROSPECTOR GUIDE, now 
in its 4th printing, comes to you in a new 
weatherproof cover. No trip or meeting com- 
plete without this easy to carry booklet. Sent 
postpaid for 50c each. E. R. Hickey, 2323 Se. 


Hope St., Los Angeles 7, Calif 

48 PAGE U. 8. COIN VALUE ge IDE 5O« 
25 Indian Head Cents 25 different 
foreign coins $1. Royal cola Co., 3 School 


St., Boston, Mass. 


BACK ISSUES OF THE EARTH 
SCIENCE DIGEST. The following 
back issues are available at 25c 
each: October, November, Decem- 
ber 1946; January, February, 
April, May, June, July, August, 
November, December 1947. Earth 
Science Digest, Revere, Mass. 


cUuT GEMS 


ZIRCONS, DIAMOND - LIKE SPARKLE. 
Ready to set. Two samples $1.00. Five sam- 
ples $2.00. Others. Agents wanted. Imhusex 
ESD, Box 232, White Plains, New York. 


BE WISE Don't buy a Trim-Saw or Gem 
Drill until you have seen the ‘“‘PERRY” units 
Sold by all dealers; or write L. E. Perry, 118 
N. Chester, Pasadena 4. California. 


GENUINE ZIRCONS Diamona- brilliant 
Siamese gems. Stand diamond acid test. Dia- 
mond-facet cut. Three brilliant unmounted 


stones, approximately three carats, special 
$6.00 postpaid. Order today. Will mount in 
gorgeous rings at popular prices. — 


SALES, 1003-D Locust, St. ouis, 
ZIRCONS, loose, first quality, Pure white. 
Special: 3 Zircons approximate total weight 
3-kts. $3.00. We can supply Zircons in all 
sizes and mountings of all types. Send order 
or write for details today. B. we, Dept. ES, 
Holland Blidg., St. Louis, Mo. 


MISCELLANEOUS 
FRANK LYMAN SELLS FINE SEA SHELLS. 


ALL ARE SCIENTIFICALLY LABELED 
AND CLASSIFIED. PUBLISHER OF 
“SHELL NOTES”. WRITE: FRANK 


LYMAN, LANTANA, FLORIDA. 


CUSTOM BUILT SPECIMEN CABINETS to 
your specifications. We pay shipping. Send 
sketch or drawing for free estimate. Dean 
Arts, 20730 Lake Chabot Road, Hayward, 
California. 


FINE PAPERWEIGHTS - Pen mounts. 
Matched sets, many types. Featuring the 
Texas fluorescent turitella. Sent on approval. 
Discount to dealers. Clay Ledbetter, 2126 
McKenzie, Waco, Texas. 





MINERAL COLLECT TORS! I am planning to 
attend the American Federation of Minera- 
logical Societies convention at Denver in 
June and California Federation of Mineralo- 
gical Societies convention at Long Beach, 
Calif.,. in July. Will share expenses with 
collector with automobile, as college 
student or experienced collector. Will visit 
numerous localities. Trip begins June 8 

ends July 25. I will take care of all arrange- 
ments. Trip might pay for itself by collect- 
ing specimens for dealers. Please send refer- 
ences. Write at once to Mineralogist, c/o 
Earth Science Digest, Revere, Massachusetts. 


ATTENTION — JEWELRY MANU FAC TU R- 
ERS! Now available Foreign Coins of all 
sizes - silver. brass, and copper. Make at- 
tractive Earrings, Chatelaines, Bracelets, 
Rings Low Prices Royal Coin Co., 
School St., Boston, Mase. 

Make your advertising dollar go 
five times as far by using The 
Earth Science Digest. Reserve 
your space now for the June Con- 


vention Issue. 








THE EARTH 


SCIENCE 


DIGEST 












BEFORE you Buy ANY yh 
EQUIPMENT — Sond 


BE 201 BiG FREE 
‘19%4§ CATALOG 


32  sangerean sea Lapidary Inst- 
ructions. uld be inevery rock nuts library 


complete info n a ay Sa 
plete intormation on the famous 


Hillquis t line ot Lapidary Equipment including 


Hiliquist ‘tert nit, Hillauist 16" Rock Saw, 
4 quist Trim Saw Millquist Auto Feed + 

4 Hole Saw, Hi! 
anders & H;// 


quisr 
quish Fac tor H Rust 


Quist Diamon 


Gem Dr 


Drum i Saws 


Lepidany; courement co. 


1545 W. 49 ST. “SEATTLE 7, WASH. 
“MATIONS LARGEST MFGRS OF FINE LAPIDARY EquIPmENT"* 

















“YOURS TO SEE” 
Belgian Congo Malachite 
Finest Gem quality 16 
only 50c sa 


—UTAH'S VARISCIT® 
A striking green gem material with fas 
cinating orbicles of Wardite and Pseudo 
wavellite in perfect celestial scenes 3/16” 
slabs only 50c sq. in 
Many Other Superb Gem Slabs 
—DAZZLING FLUORESCENTS- 
Calcite and Willemité Bright red and 
green fluorescence, Dakeit« W Bril 
liant lemon vellow fluor 50c t $2.50 
Scheelite Autunite Hy incite 
—~BRILLIANT CRYSTALS— 


slabs 


Red-orange Vanadinite, 25c sq. in. Black 
Mottramite, 50c sq. in. A host of others 
strictly quality material 


—Any or ail items sent on approval— 
Write For These And Free Lists . 
SUPERIOR MINERALS 


Box 248 St. George, Utah 














stones for 
Rings 
Sterling Silver 


Dept. E 
517 West Central 
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SONGS 2G 56 2GSS 5G GG SNS GGG GGG G6 GG GGG 
The Silver Mine 
908 N. Ave. 54 Los Angeles 42, 
Dept. A California 
Some specialize in Minerals, others 
n Gems or Handmade Jewelry 


We Specialize in 
SERVICE and SATISFACTION 


Send 6c for Price List and Gift 


Sterling Silv Sheet and Wire Find 
ings Tools. Books Mineralights 
RX Machines Allen Lapidary 
Equipment Prest-O-Lite Di-Met 
Saw Blades and Lapidary Supplies 


SA 


ENON. COCO LO LOCOCO ~) 





WANTED: 


Information about your interests. Lapi 
dar. Plastics Woodworking Model 
Building Childrens A‘ tivities Collect 
ing Will s i a specimer r project te 
ever repl 

CRAFT KITS 
Box 68 Alamo, California 











WYOMING JADE 


Gem Quality 


Light eg $6.00 per pound and up 
Dark gre $3.00 per pound and up 
» K $3.00 | I 1 i 4 
U} F Ss! ja i imate stones 
pr 3 


Morgan’s Jade Shop 


Ray and Irene Morgan 
Box 654 Lander, Wyoming 








NEVADA ROUGH TURQUOISE $25.00 A POUND 


Turquoise and Petrified Wood Cabochons for sale. 


Send us your 


mounting in Genuine Indian Handmade Sterling Silver 
$1.50 up, Bracelets $2.50 up, etc. 
18” Neck Chains $4.50 a dozen. 


White Eagle Trading Post 


Albuquerque, New Mexico 


Wholesale and Retail 
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SPENCER MAGNIFIERS 


Provide Both > ne py 






















and both are necessary for inspec- 
tion of minute details. 

Designed by experts and manufac- 
tured by the same precision methods as 
Spencer Microscopes, these magnifiers 
are noted for their large, flat, brilliant- 
ly defined fields. 


UTILITY MAGNIFIER 

\ 4.5 x DOUBLET giving an ex- 
tremely large field, mounted on a 
horseshoe base that holds the lens at 


the proper distance. 


HAND MAGNIFIERS 

Magnifications for DOLBLETS 
range from 6x to 12 x, and for TRIPLE 
APLANATS, from 6 x to 15 x. 


H rite Dept. loz 
American @ Optical 


Scientific Instrument Division 
Buffalo 15, New York 









£ Pe "3 

, ie RP $ 

—— gs sad es ae ed cas 

OF PIER OS , a 











o— —— <a —— <= <== «ee «ee ae cee cee cee eee ee coe 








STERLING SILVER 


SHEET WIRE CHAIN FINDINGS 


Nickel Silver Tie Clips 


Neemel Sslver Tie Bars .............0.. dozen 
Sterling Silver Earscrews .............. dozen 
Plastic Ring Sticks Marked With Sizes ....each 
Burnishers, Straight or Curved .......... each 
File Block with Metal Holder ............ each 
Te@umeg Brass, 12 imch ...... 2... 6.005. per ft. 
Tooling Copper, 12 inch .............. per ft. 
Liver of Sulphur for Oxidizing ........ per jar 
Crystolon Abrasive Grain ............ per lb. 
Speedway Bench Grinder ............... each 


1-6 h.p. Heavy Duty Motor (while they last) each 


Featherweight diamond cutting wheel for faceting 
for roughing out gems to be faceted. Specify 
I 5 Sadly. Soul 6 CS ere ea eee ek. 


Sar ee ied Vil oti dozen $ 2.00 


2.29 
1.80 
1.50 


60 
14.95 
20.50 


30.00 


Preforms for faceting of smokey quartz, amethyst, Rio 
Grande topaz, synthetic blue spinel, synthetic aqua- 


marine spinel, ete. 
All Prices F.O. B. Los Angeles 


R. & B. ART-CRAFT CO. 


(NOTE: Our New Address) 


11021 South Vermont Avenue Los Angeles 44, Calif. 
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